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In a recent taxonomic study of 426 Haemophilus strains from human and animal origin, 17 strains isolated primarily from human saliva and dental plaque formed a separate group on the basis of their biochemical and other characteristics. The cell morphology, Gram reaction, requirement for the V-factor (nicotinamide adenine dinucleotide), and the ability to reduce nitrate confinned its inclusion in the genus Haemophilus. The distinguishing characteristics of this taxon, i.e., its feeble biochemical activity and the relatively high guanine-plus-cytosine (G+C) content of its deoxyribonucleic acid (DNA) (43.5 & 0.54 mol%) seemed to justify its recognition as a separate species within that genus. The name Haemophilus segnis (L. adj. segnis sluggish) was proposed (5). The name was validly published in the International Journal of Systematic Bacteriology ( 3 ) .
The present report provides an extended description of the biochemical and ultrastructural characteristics of H. segnis. Cultural and biochemical methods. The methods used to determine the cultural and biochemical Characteristics of the strains were described previously (4, 5).
MATERIALS AND METHODS
Electron microscopy. Strain HK 316, the type strain, was cultured on chocolate agar (10% heated defibrinated horse blood in blood agar base [Difco]). After incubation for 2 days in air plus 10% COZ, a layer of 1.5% agar (45°C) in Veronal acetate buffer (pH 6.1) was poured over the surface colonies and allowed to solidify. Small blocks containing the bacterial colonies were cut out and fixed in buffered glutaraldehyde and osmium tetroxide, block-stained in uranyl acetate, dehydrated, and finally embedded in Epon as previously described (6). Thin sections were cut through the colonies perpendicular to the original agar surface.
The sections were poststained with uranyl magnesium acetate (1) and lead citrate (10) and examined in a Philips EM 200 or EM 301 electron microscope at 60 kV. 
RESULTS
A description of H. segnis Kilian 1977 follows. Cell characteristics. Gram-negative, nonmotile, nonsporeforming, non-encapsulated, pleomorphic rods, often showing a predominance of irregular filamentous forms.
Ultrastructure. Examination of thin sections of the organism revealed cells with round or elongated profiles suggesting that the population comprised coccal or rod-shaped bacteria (Fig. 1) . The cytoplasm was characterized by a peripheral zone of ribosomes and a central, less electron-dense area representing the nuclear region ( Fig. 2 and 3) . Cytoplasmic inclusions were not observed. External to the cytoplasmic membrane, a cell wall was present consisting of a narrow electron-thin intermediate layer and, peripherally, a triple-layered outer membrane, which in some of the cells exhibited a slightly wavy course. Thus the organism displayed the typical ultrastructure reported for gram-negative bacteria (9). No cellular appendages such as flagella or pili were seen.
Surface colonies. Colonies on chocolate agar were smooth or granular, convex, grayish-white, and opaque and reached a diameter of about 0.5 mm after incubation for 48 h. No odor was emitted from the growth. Satellite growth was obtained on blood agar cross-inoculated with a staphylococcus. No hemolysis was produced on blood-agar media.
Growth-factor requirements. Requires Vfactor (nicotinamide adenine dinucleotide or one of its riboside precursors) but not X-factor (hemin). Produces porphyrins from 8-aminolaevulinic acid.
Relationship to oxygen. Aerobic, facultatively anaerobic. Additional COZ is not required for growth in air.
Biochemical reactivity. Chemoheterotrophic. Biochemical activities are listed in Table 2 .
Fermentation end products. Acetic, lactic, and succinic acids are produced in glucose broth. Hydrogen and COZ are not produced.
G+C content of DNA. The G+C content of the DNA was 43.5
0.54 mol% (T,) (mean value for four strains: HK 35, HK 84, HK 307, and HK 316). Source. To date, isolated from the oral cavity and pharynx of humans. The primary habitat of this organism is probably dental plaque (6).
Type strain. The type strain is HK 316. This strain has been deposited in the National Collection of Type Cultures, Colindale, London, as NCTC 10977, and in the Czechoslovak Collection of Microorganisms, Brno, as CCM 6052. It was isolated from human dental plaque.
DISCUSSION
The relatively high content of G+C in the DNA of strains of H. segnis is one of the distinctive characteristics of this species. G+C values are not as yet characters on which a practical identification may be based. However, several biochemical features, mainly of negative nature, distinguish this species from other V-dependent and X-independent Haemophilus species. The characters which are most useful in the separation of H. segnis from the two most related species, H. parainfluenzae and H. parasuis, are provided in Table 3 . H. segnis in many ways resembles H. parasuis. However, besides the differences listed in Table 3 and the different habitat of the two species, H. parasuis grows very poorly on most media used for the isolation of haemophili.
Like H. parainfluenzae, and partly like H. paraphrophilus and H. aphrophilus, H. segnis is indigenous to the human oral cavity, where tooth surfaces seem to be its primary habitat (6). The pathogenicity of the organism is yet unknown. However, its presence in dental plaque makes it a likely potential cause of bacterial endocarditis. Several cases of bacterial endocarditis due to the other Haemophilus species found in the oral cavity are on record (5) . 
